To determine the diagnostic performance of transrectal ultrasound in virgin patients with polycystic ovary syndrome (PCOS) by receiver operating characteristic (ROC) curve analysis, compared with conventional transvaginal ultrasound assessment. Methods: Ultrasound examinations were performed in 963 Korean women, with transvaginal transducers in 677 women and transrectal transducers in 286 women at Ewha Womans University Mokdong Hospital. Transvaginal ultrasound examinations were performed in 494 normal control women and 183 PCOS patients according to National Institutes of Health (NIH) PCOS diagnostic criteria. In virgin patients, transrectal ultrasound examinations were performed in 141 normal control women and 145 PCOS patients. ROC curves were calculated for ovarian volume and follicle number. 
Introduction
Polycystic ovary syndrome (PCOS) is not a specific endocrine disorder, but a syndrome represented by a collection of signs and symptoms, and no one sign, symptom, or test is diagnostic. Establishing the criteria for diagnosis of PCOS has still proven both challenging and controversial. In 1990, the National Institutes of Health (NIH) suggested the criteria for the diagnosis of PCOS, which included hyperandrogenism or hyperandrogenemia and oligo-ovulation regardless of the sonographic finding. 1 This definition was criticized due to the exclusion of sonographic findings of polycystic ovaries. Hyperandrogenemia referred to a situation when the serum testosterone level was more than 95th percentile of the control group that had normal menstrual cycle.
Women with normal menstruation without hyperandrogenism or polycystic ovaries on pelvic sonography were defined as the control group.
The Institutional Review Board of the Ewha Womans
University Mokdong Hospital approved the study protocol, and written informed consent was obtained from all of the participants. Each ovary was scanned in the longitudinal cross-section from the inner to outer margins in order to count the total number of follicles which measured between 2 and 9 mm in diameter. The ovarian volume was calculated using the formula for a prolate ellipsoid (0.523 × length × width × thickness).
Pelvic ultrasound
Patients with ovarian cysts or a history of ovarian surgery were excluded from this study.
Statistics
Statistical analysis between the normal control group and the PCOS group was performed using IBM SPSS Statistics under the ROC curve (AURC) was used for determining the optimal follicle number and ovarian volume to diagnose PCOS. Using the ROC curve, sensitivity and specificity were determined, and the diagnostic power was calculated.
Results
Among the 963 Korean reproductive aged women who received ultrasound examination, 677 women were examined by transvaginal ultrasound and 286 women were examined by transrectal ultrasound. We compared between the normal menstruation group and PCOS patients by NIH using the criteria. Baseline characteristics of the two groups according to the route of ultrasound are shown in Table 1 . There were significant differences in body mass index, total testosterone, free testosterone, ovarian volume, and follicle number between normal controls and PCOS patients.
ROC curve data for PCOS detection in the two groups according to the route of ultrasound are shown in Table 2 .
By transvaginal ultrasound examination, the ovarian volume showed an AURC of 0.838. A ovarian volume decision threshold > 7 cm 3 had a sensitivity of 73.0% and a specificity of 84.2% for the diagnosis of PCOS. The follicle number
showed an AURC of 0.886. A follicle number decision threshold ≥ 9 had a sensitivity of 78.6% and a specificity of 87.2% for the diagnosis of PCOS.
By transrectal ultrasound examination, the ovarian volume Variable approaches were attempted to detect polycystic ovaries by sonography. Fulghesu et al. 11 suggested that the ovarian stroma/total area ratio can differentiate between PCOS and control or multifollicular women with both a sensitivity and a specificity of 100%. Three-dimensional (3D) transrectal ultrasonography is also one of the modalities as diagnostic tools for PCOS. In the study with 75 amenorrheic, oligomenorrheic, or asymptomatic virgin patients and 25 healthy controls, 3D-TRS was shown to be convenient, accurate, specific, sensitive, and more reliable than transabdominal ultrasonography. Also, there were significant differences in ovarian stromal area and stromal area/total ovarian area ratio (S/A) ratio between patients with PCOS and controls. A total of 328 PCOS patients were enrolled in our study.
To To the best of our knowledge, there is no report on the diagnosis of PCOS by TRS. This study shows effective detection and diagnosis of PCOS by TRS in virgin Korean women.
